Plants release volatiles in response to caterpillar feeding that attract natural enemies of the 1 4 herbivores, a tri-trophic interaction which has been considered an indirect plant defence against 1 5 herbivores. The caterpillar-induced plant volatiles have been reported to repel or attract 1 6 conspecific adult herbivores. Apple seedlings infested with Pandemis pyrusana larvae uniquely 1 7 release five compounds (benzyl alcohol, benzyl nitrile, phenylacetaldehyde, indole, and (E)-1 8 nerolidol). These compounds and other known caterpillar-induced plant volatiles were tested to 1 9 9 7 purchased from Sigma Aldrich (MO, USA).
1 0 0 uninfested apple trees were conducted in Yakima, USA using a dynamic headspace collection 1 0 1 method, where air containing the odor was absorbed by a sorbent filter that was then extracted 1 0 2 by solvent. Intact tree branches with either apple leaves infested with leafroller larvae or 1 0 3 uninfested leaves were enclosed in a polyester oven bag (Glad NZ®, 35 cm × 50 cm). A 1 0 4 6 charcoal-filtered air stream was pulled over the enclosed leaves at 0.5 L/min, and the 1 0 5 headspace volatiles were collected for 24 h on an adsorbent filter containing 50 mg of Tenax-1 0 6 GR 35/60 (Alltech Associates Inc.) in a 60 mm long × 6 mm diameter glass tube. For 1 0 7 collection of control samples, a charcoal-filtered air stream was pulled through an empty oven 1 0 8 bag in the same greenhouse. Samples were sealed and shipped in dry ice to Plant and Food GC/MS (Varian 3800 GC coupled to a Varian 2200 MS). Helium was used as the carrier gas (1 1 1 7 mL min -1 ), and injections were splitless for 0.6 min. Transfer line and ion trap temperatures 1 1 8 were 250 and 180 °C, respectively. The GC injector temperature was set at 220 °C, and the 1 1 9 oven ramp was 40 °C for 2 min, 4 °C min −1 to 240 °C, hold for 10 min, and then 15 °C min −1 1 2 0 to 260 °C, using a VF-5 MS capillary column (30 m × 0.25 mm inner diameter × 0.25 µm film; Creek, CA). A 1 μL aliquot was injected after first concentrating 100 µL of each sample to ca. Identification of volatiles was confirmed by comparison to authentic samples. replicates were assigned in five rows, each containing treatments tested in a randomized block 1 3 7 design. Traps were positioned 1.7 m above the ground in each trap tree, and were spaced 20 m 1 3 8 apart in each row. The polyethylene sachets and the vial contain acetic acid were placed in the 1 3 9
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center of the sticky base in the. The first field experiment was conducted between from 1- profiles. We identified a total of 10 compounds in the headspace of uninfested apple trees, and 1 6 0 15 compounds in the headspace of the infested apple trees (Table 1) . Five compounds (benzyl significantly affected the number of PLR males and females (Treatment, F 7,32 = 2.9, P < 0.02 1 7 0 for male, and F 7,32 = 6.7, P < 0.001 for female) and adult lacewings, Chrysoperla carnea 1 7 1 (Stephens) captured (Treatment, F 2,28 = 4.4, P < 0.03). The numbers of male moths captured in 1 7 2 traps baited with blends containing either or both of benzyl nitrile, 2-phenylethanol plus acetic 1 7 3 acid were significantly higher than traps baited with acetic acid alone (Fig. 1) . Similarly, the 1 7 4 largest numbers of females were caught in traps baited with binary, ternary, and quaternary 1 7 5 blends containing either or both of benzyl nitrile, 2-phenylethanol + acetic acid (Fig. 1) . In contrast to herbivores, the largest number of adult lacewings were caught in traps baited with 1 7 7 the ternary blend containing benzyl nitrile, 2-phenylethanol plus acetic acid (Fig. 2) . The insects were caught in traps baited with acetic acid alone (Fig. 2) . were observed between apple trees infested with PLR larvae and uninfested apple trees. A binary blend of benzyl nitrile + acetic acid, or 2-phenylethanol + acetic acid was the 1 9 4 most attractive blend to PLR males and females. A combination of these two compounds + 1 9 5 acetic acid did not result in a significant increase in the number of males and females captured. Similarly, these two blends were the most attractive for other leafrollers including ESBM and present in the headspace of infested apple trees. This could be due to two reasons: 1) PLR is a 1 9 9 polyphagous species that feeds on many hosts, and 2-phenylethanol could be produced when females in traps baited with HIPV compounds was four to five-fold higher than the catches of 2 0 3 males. This could reflect the sex ratio of the PLR population during the trial, in our previous 2 0 4 work the sex ratio was almost even (El-Sayed et al. 2016) .Previous work with LBAM 2 0 5 indicated that the majority of captured females were mated, suggesting that these females were The general predator, the common green lacewing, C. carnea was attracted to the same 2 0 8 HIPVC that attracted con-specific adult herbivores including benzyl nitrile, 2-phenylethanol, 2008). In this study, the generalist predator, Geocoris pallens (Stål) showed unspecific The attractive nature of the HIPVC to the generalist predators or specialized parasitoids 2 2 0 has been well documented in many plant-insect systems (Dicke and Baldwin 2010). However, 2 2 1 there is a discrepancy in the literature regarding the response of adult herbivories to plants 2 2 2 infested with conspecific larvae. In some cases, adult herbivores were attracted to plants Loadings of the first three compounds are in mg, whereas the loading of acetic acid is in mL.
Treatments labelled with the same case letters are not significantly different (P > 0.05, Tukey test). 
